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The effects of using the TI-92 calculator to enhance junior high students' performance in and 

attitude toward geometry 

ABSTRACT. This study extended over three months and involved 344 subjects. It compared the 
performance and attitude of seventh-grade students taught geometry using the TI-92 calculator 
and a supplementary activity manual written to be used with the TI-92 calculator, to the 
performance and attitude of students using the traditional approach. On a comprehensive 
common post study geometry examination, the students who were taught geometry using the TI- 
92 calculator had significantly higher scores than those taught by traditional means. The students 
who were taught geometry using the TI-92 calculator had a significantly more positive attitude 
toward the study of geometry than students taught by traditional means. 
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Theoretical Framework 



The National Council of Teachers of Mathematics (1989) has advocated the use of 
calculators and computers to enhance mathematics instruction. As noted by the National Council 
of Teachers of Mathematics (1991), “Technology changes the nature and emphasis of the 
content of mathematics as well as the pedagogical strategies used to teach mathematics .... 
Technology — computer and calculators-saves time and, more important, give students access 
to powerful new ways to explore concepts at a depth that has not been possible in the past” (p. 
134). The advent of The Geometer’s Sketchpad (1991) and Cabri Geometry II (1994) allows 
students to investigate geometry ideas similar to symbolic manipulative software that permits 
students to explore algebraic expressions. The use of these technologies as tools of investigation 
enables students in geometry classes to construct diverse representations of geometry concepts. 

As proposed by Dina van Hiele-Geldof and Pierre van Hiele (1986), students progress 
through five levels of thought as their understanding of a geometry concept develops. The five 
levels are Level 1 - Visualization, Level 2 - Analysis, Level 3 - Abstraction, Level 4 - Deduction, 
and Level 5 - Rigor. According to the van Hieles, students progress in their level of thinking of 
geometric concepts through involvement with appropriate experience-based geometry tasks. A 
learner cannot progress to a higher level of understanding of a geometry concept without 
mastering all lower levels. Attainment of higher levels of understanding is not dependent on age, 
but on the appropriate kind of geometry experiences. 

Research on the effectiveness of technology in geometry has mainly focused on two 
computer applications, Logo and Geometric Supposer. Using Logo with elementary students has 




been shown to help students make the transition from Levels 0 and 1 of the van Hiele model to 
Level 2 (Clements & Battista, 1989). Middle school students’ work in Logo has been closely 
related to their level of geometric thinking in the van Hiele model (Olson, Kieren, & Ludwig, 
1987). Most studies on Logo have concentrated on its facilitative effects on student 
understanding of geometry concepts rather than on student mastery of the geometry concepts. 
Research that studied achievement results using Logo in geometry classes has given mixed 
results. Johnson (1986) found no significant differences in achievement between experimental 
and control groups when investigating the use of Logo. 

Geometry construction programs, such as Geometric Supposer, help students make and 
test geometric conjectures. Some research studies have indicated that students studying geometry 
with the aid of the Geometric Supposer software did better on geometry exams when compared 
with students who studied geometry without Geometric Supposer (Yerushalmy, Chazan, & 
Gordon, 1987). Other studies have indicated no significant geometry achievement gains for 
classes using the Geometric Supposer (Bobango, 1988). 

In summary, studies on the effectiveness of using technology to enhance geometry 
instruction have given mixed results. However, when the learning environment and teaching 
approach are structured appropriately, geometry construction programs give students an avenue 
to manipulate geometry objects and to make and test conjectures. As noted by Clements and 
Battista (1992), “Perhaps, even more fundamental, inquiry environments such as the Supposer- 
and Logo-based environments appear to have the potential to serve as catalysts both in 
promoting teachers’ and students’ reconceptualization of what it means to learn and understand 
geometry and in promoting the growth of students’ autonomy in mathematical thinking.” (p. 
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454) 



Purpose 

The use of geometry exploratory software is increasing in mathematics classes. However, 
limited computer access for most mathematics classrooms diminishes the potential beneficial 
effects of these enriching geometry experiences. The TI-92 calculator provides similar geometry 
exploratory software, Cabri Geometry II (1994), at a lower cost. Since the primary users of the 
TI-92 calculator are mathematics teachers and students, access to the TI-92 calculators is not a 
problem. Therefore, a study investigating whether the use of the TI-92 calculator as an 
instructional tool in geometry classes increases student achievement in and attitude toward 
geometry was warranted. Specifically, this study investigated whether the use of the TI-92 
calculator as an instructional tool 

1 . significantly increases student achievement in seventh-grade geometry; and 

2. significantly raises seventh-grade student attitude toward the study of geometry. 

Method 

This study integrated the TI-92 calculator in the instructional process of the geometry 
section of the seventh-grade pre-algebra mathematics course in the three junior high schools of 
the New Albany-Floyd County School Corporation in January, February, and March of the 1997- 
98 academic year. In the New Albany-Floyd County School Corporation, the top 20% of 
seventh-grade mathematics students complete an algebra course and the remaining 80% of the 
seventh-grade students complete the pre-algebra course. 
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In preparation for the study, during the 1996-97 academic year, the TI-92 research 
committee explored the geometry capabilities of the TI-92 calculator and selected concepts in 
the geometry section of The University of Chicago School Mathematics Project Transition 
Mathematics (Usiskin et al, 1992), the seventh-grade pre-algebra textbook, that were suitable for 
exploration with the TI-92 calculator. Specifically, the geometry concepts of vertical angles, 
corresponding angles, alternate interior angles, properties of different quadrilaterals, the triangle 
sum property, area of triangles and polygons, the Pythagorean theorem, and the circumference 
and area of circles were chosen for the unit. Transition Mathematics uses an integrated approach 
to mathematics and consequently the selected geometry concepts overlaid three chapters in the 
textbook. This required participating teachers to agree to complete these chapters in a different 
sequence compared with the usual pattern used for studying these chapters. 

During the summer of 1997, a supplementary manual. Seventh Grade Geometry Unit - 
New Albany-Floyd County School Corporation - TI-92 Supplementary Activities - Teacher 
Edition (Ryan, 1998), outlining specific TI-92 geometry exploratory activities to be integrated as 
a part of geometry lessons in the seventh-grade pre-algebra mathematics textbook was drafted. 
The first five of the 14 lessons in the supplementary manual familiarized students with the 
geometry functions on the TI-92 calculator. Therefore, the first five lessons reviewed prior 
geometry concepts and introduced no new geometry ideas. The remaining eight lessons 
complemented the study of new geometry concepts in Transition Mathematics (Usiskin et al, 
1992). The suggested strategy for implementing the supplementary TI-92 activities in the 
seventh-grade classes was cooperative learning groups of two. 
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This study used an experimental-control group format to investigate the effect of the TI- 
92 calculator on seventh-grade student achievement in and attitude toward geometry. In the 
1997-98 academic school year, the three junior high schools in the New Albany-Floyd County 
School Corporation had between seven and nine seventh-grade pre-algebra classes. Prior to the 
1997-98 school year, administration in each junior high school randomly assigned seventh-grade 
pre-algebra classes to the participating teachers in the study. One seventh-grade mathematics 
teacher from each junior high school integrated the TI-92 exploratory, supplementary geometry 
activities in the selected geometry unit in two seventh-grade pre-algebra classes. The TI-92 
calculator with the corresponding overhead display was available for the seventh-grade 
mathematics teachers in the experimental group of this study. All students in the experimental 
group had access to a TI-92 calculator during mathematics class. Students were not permitted to 
bring the TI-92 calculators home. One seventh-grade mathematics teacher from each of two of 
the junior high schools completed the selected geometry unit in two seventh-grade pre-algebra 
classes without the use of the TI-92 calculator. In the other junior high school, the teacher in the 
control group completed the geometry unit in three classes. Therefore, six seventh-grade pre- 
algebra classes were in the experimental group and seven seventh-grade pre-algebra classes were 
in the control group. The remaining seventh-grade pre-algebra classes in the junior high schools 
did not participate in the study. The sample size for the experimental group was 154 and for the 
control group was 190. 

New Albany-Floyd County School Corporation heterogeneously groups seventh-grade 
students in the pre-algebra classes. Therefore, no significant difference in mathematics ability 
should exist between the experimental group and the control group at the beginning of this study. 
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However, to corroborate this assumption that no significant difference in mathematics ability 
existed between the two groups at the beginning of this study, a t-test was run comparing the 
mean scores that the participating students received in the mathematics section of the Fall 1996 
Indiana’s sixth-grade Indiana Statewide Testing for Educational Progress (ISTEP+). The grade 
six ISTEP+ allows students “to demonstrate their understanding of mathematics in a variety of 
ways such as using a ruler, explaining a solution, drawing a picture, or making a table or graph” 
(Indiana State Department of Education, 1996, p. 1). Student responses on the ISTEP+ test are 
graded using a rubric. “Rubrics describe the requirements for each score point level. The number 
of score point levels possible varies according to the requirements of each activity ” (Indiana 
State Department of Education, 1996, p. 1). The mathematics score in the sixth-grade ISTEP+ 
was selected as a pretest of mathematics ability because all students in the study completed this 
test in the sixth grade. Additionally, this test gives a reliable indicator of student achievement in 
the mandated K-6 mathematics objectives for the State of Indiana. 

At the end of the instructional process in the selected geometry unit, the students in the 
control and experimental groups completed a geometry achievement test and a geometry attitude 
questionnaire. The geometry achievement test had 34 questions. The questions for the test were 
based on the types of questions in Transition Mathematics (Usiskin et al, 1992) and were 
composed by two mathematics education professors and one mathematics professor. Test items 
were problem oriented and students had to show work to obtain full credit for the question. The 
test measured students’ knowledge of all geometry concepts and skills taught in the geometry 
unit. The seventh-grade mathematics teachers did not have access to the geometry achievement 
test before the school testing date. Students were not permitted to use TI-92 calculators with the 




geometry achievement test. All students were permitted to use a standard elementary calculator 
with the test. 

The geometry attitude questionnaire had 20 statements. Students responded to the 
individual statements by choosing a preference from a five-point Likert scale. Possible answers 
were strongly agree, agree, no opinion, disagree, and strongly disagree. These responses were 
assigned values of 0, 1, 2, 3, and 4 respectively. Ten statements on the geometry attitude 
questionnaire were stated positively and 10 negatively. Having equal number of positive and 
negative statements on the geometry attitude questionnaire gives students a balanced impression 
of geometry. A computer answer sheet was used for the geometry attitude questionnaire and 
students shaded the appropriate oval on the computer answer sheet. For analysis, all statements 
on the geometry attitude questionnaire were changed to positive and student responses were 
converted accordingly. This conversion permitted the study to run one t-test to compare the two 
groups on their post study attitude toward geometry. Table 1 lists sample statements from the 
geometry attitude questionnaire. 

Table 1 

Sample Statements from Geometry Attitude Questionnaire 

I . Geometry is a very interesting subject. 

4. I am not able to think clearly when working Geometry problems. 

II. I approach Geometry with a feeling of confidence. 

15. Geometry helps people make sense out of the world. 

1 8. It is hard for me to see what Geometry is all about. 

20. I have never enjoyed working Geometry problems. 
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Table 2 



Means and Standard Deviations of Experimental and Control Groups on the Converted Scores in 
Mathematics Section of the Sixth-Grade Fall 1996 ISTEP+ Test 



Group 


Sample Size 


Mean 


Standard Deviation 


Experimental 


154 


66.25 


12.86 


Control 


190 


66.60 


14.30 



The maximum converted score in the ISTEP+ test was 100. 

Results 

Achievement Pretest 

The 344 seventh-grade students involved in the study completed the ISTEP+ test in the 
fall of the sixth grade. The study used the score that the students obtained in the mathematics 
section of the ISTEP+ sixth-grade test as the dependent variable for the t-test comparing the 
control and experimental groups' mathematics ability prior to the geometry unit. The criterion- 
referenced mathematics scores on the sixth-grade ISTEP+ test range from 300 to 740. New 
Albany-Floyd County School Corporation converted these scores to a percentage out of 100. The 
converted sixth-grade ISTEP+ criterion-referenced mathematics scores were used for the 
analysis of the achievement pretest. The assumption of homoscedasticity, F-test significance 
level of 0.175, was not violated. Table 2 gives the mean mathematics composite scores and the 
standard deviations for both groups on the sixth-grade 1996 fall ISTEP+ test. These results gave 
a significance level of 0.81 for the two-tailed t-test. Thus, the analysis of the t-test results 
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demonstrated no significant difference in mathematics ability between the experimental and 
control groups prior to the geometry unit. This result suggests that both groups should be equal 
in mathematics ability at the beginning of the geometry unit. 

Achievement Post-test 

The 344 seventh-grade students involved in the study completed a post geometry 
achievement test. The test was criterion-referenced and thus students were permitted sufficient 
time to complete all questions on the test. The test consisted of 34 geometry problems and 
students had to show their work to obtain full credit. The total possible points on the test were 
100. A grading team consisting of two mathematics education professors, a mathematics 
professor, and an undergraduate elementary education student constructed grading rubrics for 
each test question before grading the tests. Partial credit was awarded on individual problems 
based on the scoring rubric. The grading team graded all 344 post achievement tests. For 
consistency, each grader was assigned specific problems to evaluate on the test. Each grader 
evaluated responses on assigned problems on all completed post geometry achievement tests. 

The study used the scores that the students obtained in the post geometry achievement 
test as the dependent variable for the t-test comparing the control and experimental groups’ 
geometry achievement at the end of the study. The assumption of homoscedasticity, F-test 
significance level of 0.324, was not violated. Table 3 gives the mean scores and the standard 
deviations for both groups on the post geometry achievement test. These results gave a 
significance level of 0.006 for the two-tailed t-test. Thus, the analysis of the t-test results 
demonstrated that a significant difference in geometry achievement existed between the 
experimental and control groups at the end of the geometry unit. This result suggests that the use 



Table 3 



Means and Standard Deviations of Experimental and Control Groups on the Post Geometry 
Achievement Test 



Group 


Sample Size 


Mean 


Standard Deviation 


Experimental 


154 


41.69 


19.63 


Control 


190 


36.10 


18.20 



The maximum score in the exam was 100. 

of the TI-92 calculator in exploring geometry concepts was advantageous in helping students to 
understand these geometry concepts. 



The questions in the post geometry achievement test were grouped in seven different 
categories: prerequisite knowledge, angles formed by intersecting lines, properties of 
quadrilaterals, properties of triangles, Pythagorean theorem, area, and circles. Table 4 shows the 
mean score obtained by the experimental and control groups in each category. The results 
indicated that students in the experimental group obtained considerably higher scores in the 
categories of prerequisite knowledge, Pythagorean theorem, area, and circles. The experimental 
group obtained slightly higher scores in the categories of properties of quadrilaterals and 
properties of triangles. The control group scored slightly better in the category of angles formed 
by intersecting lines. These results indicate that the use of the TI-92 calculator affects student 
scores positively in most geometry topics studied. 

Attitude Questionnaire 

The 344 seventh-grade students involved in the study completed a post geometry attitude 
questionnaire. The geometry attitude questionnaire had 20 statements and used a five-point 




Table 4 



Means of Experimental and Control Groups on Subcategories on the Post Geometry 
Achievement Test 

Subcategory Mean Total Possible Points 



Experimental Control 



Prerequisite Knowledge 


7.74 


6.64 


10 


Angles/Lines 


7.46 


7.74 


18 


Quadrilateral Properties 


4.81 


4.45 


08 


Triangle Properties 


2.96 


2.65 


10 


Pythagorean Theorem 


4.26 


2.51 


14 


Area 


7.20 


6.03 


22 


Circles 


7.08 


6.01 


18 



Likert scale of strongly agree, agree, no opinion, disagree, and strongly disagree. Ten of the 
statements on the geometry attitude questionnaire were stated positively and 10 negatively. For 
analysis, all statements on the geometry attitude questionnaire were changed to positive and 
student responses were converted accordingly. For example, question 4 “I am not able to think 
clearly when working Geometry problems” is rephrased to read “I am able to think clearly when 
working Geometry problems” and a student response of 4 is changed to a 0 and a 0 to a 4, a 
student response of 3 to a 1 and a 1 to a 3, and a student response of 2 remains a 2. 

The study used the sum of the individual ratings that the students marked on the post 
geometry attitude questionnaire as the dependent variable for the t-test comparing the control 
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Table 5 



Mean and Standard Deviation of the Sum of the Individual Statements of Experimental and 
Control Groups in the Post Geometry Attitude Questionnaire 



Group 


Sample Size 


Number 


Number 


Mean - Sum 


Standard Deviation 






Incomplete 


Analyzed 


of Statements 


of Sum Total 


Experimental 


154 


10 


144 


32.53 


14.74 


Control 


190 


02 


188 


42.94 


14.84 



The maximum sum of statement responses was 80. The lower the sum of statement responses 
the more positive the response. 

and experimental groups’ geometry attitude at the end of the study. The assumption of 
homoscedasticity, F-test significance level of 0.94, was not violated. Table 5 gives the mean and 
the standard deviations on the sum of the ratings on the individual statements on the post 
geometry attitude questionnaire for both groups. These results gave a significance level for the 
two-tailed t-test of 8.08 X 10' 10 . Thus, the analysis of the t-test results demonstrated that a 
significant difference in attitude toward geometry existed between the experimental and control 
groups at the end of the geometry unit. Additional analysis demonstrated that the experimental 
group was more positive on all items on the geometry questionnaire compared with the control 
group. In particular, the experimental group and the control groups had the largest difference in 
attitude on the statements “I do not like Geometry,” with a difference in average student rating 
of 0.87 and “Geometry is fun,” with a difference in average student rating of 0.80. The 
experimental group had the highest average positive student ratings for the statements “When I 
think about Geometry, I get depressed,” with a rating of 2.81 and “I doubt I will ever understand 
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Geometry very well,” with a rating of 2.79. In other words, the experimental group strongly 
disagreed with these statements. These results suggested that using the TI-92 calculator as an 
aid to teach junior high geometry help create a very positive attitude toward geometry study. 

Discussion 

Results obtained in this study indicated that junior high students who use the TI-92 
calculator as an aid in studying geometry had significantly higher geometry test scores and 
significantly higher positive attitude toward geometry than the junior high students who did not 
use the TI-92 calculator as an aid in studying geometry. A pretest of mathematics achievement 
indicated that both groups were not significantly different in mathematics achievement at the 
beginning of the study. The students in the experimental group were aware of their participation 
in the experiment, and so the Hawthorne effect cannot be ruled out as a contributing factor to the 
higher scores in geometry achievement obtained by the experimental group and the experimental 
group’s more positive attitude toward geometry. The post geometry achievement test should not 
be biased toward either group since the examination was constructed by university professors, 
and no teachers, experimental or control, saw the examination before the testing date. Both 
experimental and control groups used the same textbook. The University of Chicago School 
Mathematics Project Transition Mathematics (Usiskin et al, 1992), and completed the same 
sections in this textbook. However, the experimental group had the supplementary manual. 
Seventh Grade Geometry Unit - New Albany-Floyd County School Corporation - TI-92 
Supplementary Activities - Teacher Edition (Ryan, 1998), and this supplementary unit contained 
additional practice problems that may have had an added positive influence in the geometry 
achievement. The fact that different teachers taught various groups raises the possibility that the 
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effects of increased geometry achievement and more positive attitude were due to the teachers 
rather than the treatment. 

This study did not attempt to determine what factors contributed to the more positive 
attitude in the experimental group. The novelty of using the TI-92 calculator, more cooperative 
group work, or the ability to visualize geometry problems on the TI-92 may be some factors that 
affected student attitude. Future studies should try to determine whether continued use of the TI- 
92 calculator over a prolonged period of time has the same positive influence on student attitude 
toward geometry. 

It is not clear what really caused the higher scores in achievement when geometry 
software of the TI-92 calculator was used. Several factors may be helping. For example, the 
visual images supplied by the calculator may help students internalize the concept, the active 
manipulation of the geometry diagrams may engage students more in the geometry 
investigations, or the immediate feedback and the ability to check problem solutions may 
encourage students to stay on a task longer. Future studies should try to discern the relative 
contribution of individual factors to the increase in achievement. 




17 



References 



Bobango, J.C. (1988). Van Hiele levels of geometric thought and student achievement in 
standard content and proof writing: The effect of phase-based instruction. Dissertation Abstracts 
International. 48. 2566 A. 

Clements, D.H., & Battista, M.T. (1989). Learning of geometry concepts in a Logo 
environment. Journal for Research in Mathematics Education. 20. 450-467. 

Clements, D.H., & Battista, M.T. (1992). Geometry and spatial reasoning. In D.A. 

Grouws (Ed.), Handbook of research on mathematics teaching and learning (pp. 420-464). New 
York: Macmillan. 

Indiana State Department of Education (1996). Teacher’s scoring guide: Grade 6 
mathematics ISTEP+ . Monterey, California: CTB/McGraw-Hill. 

Jackiw, N. (1995). The Geometer’s Sketchpad . , Berkeley, California: Key Curriculum 

Press. 

Johnson, P.A. (1986). Effects of computer-assisted instruction compared to teacher- 
directed instruction on comprehension of abstract concepts by the deaf Unpublished doctoral 
dissertation. Northern Illinois University. 

National Council of Teachers of Mathematics (1989). Curriculum and evaluation 
standards for school mathematics . , Reston, Virginia: National Council of Teachers of 
Mathematics. 

National Council of Teachers of Mathematics 119911. Professional standards for teaching 
mathematics . Reston, Virginia: National Council of Teachers of Mathematics. 




18 



Olson, A. T., Kieren, T. E., & Ludwig, S. (1987). Linking Logo, levels, and language in 



mathematics. Educational Studies in Mathematics. 1 8. 359-370. 

Ryan, W. F. (1998). Seventh grade geometry unit - New Albany-Floyd County School 
Corporation - TI-92 supplementary activities - teacher edition . Indiana University Southeast. 
(ERIC Document Reproduction Service No. ED 428 951) 

Texas Instruments (1994). Cabri software II . Dallas, Texas: Texas Instruments. 
Usiskin, Z., Flanders, J., Hynes, C., Polonsky, L., Porter, S., & Viktora, S. (1992). 
Transition mathematics . Glenview, Illinois: Scott Foresman, and Company. 

van Hiele, P. M. (1986). Structure and insight . Orlando, Florida: Academic Press. 
Yershalmy, M., Chazan, D., & Gordon, M. (1987). Guided inquiry and technology: A 



year long study of children and teachers using the Geometric Supposer: ETC final report . 
Newton, Massachusetts: Educational Development Center. 



Reproduction Release 



file:///C[/My Dociunents/reprod.html 




U.S. Department of Education 

Office of Educational Research and Improvement (OER1) 
National Library of Education (NLE) 
Educational Resources Information Center (ERIC) 



I ERIC I 



Reproduction Release 

(Specific Document) 



I. DOCUMENT IDENTIFICATION: 



Title: The effects of using the TI-92 calculator to enhance junior high students' performance in and attitude toward geometry 



Author(s): Walter F. Ryan 



Corporate Source: 



Publication Date: 1 999 



n. REPRODUCTION RELEASE: 



In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents 
announced in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in 
microfiche, reproduced paper copy, and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). 
Credit is given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the 
document. 



If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options 
and sign in the indicated space following. 



The sample sticker shown below will be affixed to all j 
Level 1 documents j 


The sample sticker shown below will be affixed to all j 
Level 2A documents 


The sample sticker shown below will be affixed to 
Level 2B documents 


PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEENGRAN^liY 


PERMISSION TO REPRODUCE AND i 

DISSEMINATE THIS MATERIAL IN j 

MICROFICHE, AND IN ELECTRONIC MEDIA ] 
FOR ERIC COLLECTION SUBSCRIBERS ONLY, j 
I IAS BEEN GRAN^p) BY 


PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE ONLY HAS BEEN GRANTED 1 

Jy 




e? i 


| 




^ . | 

TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC! 


TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 


TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 


Level 1 1 


Level 2A ! 


Level 2B 


t ! 


t ! 


t 




X._ j 


i 




Check here for Level 1 release, permitting j 

reproduction and dissemination in microfiche or j 
other ERIC archival media (e g. electronic) and paper j 
copy. | 


Check here for Level 2A release, permitting reproduction | 
and dissemination in microfiche and in electronic media \ 
for ERIC archival collection subscribers only 


Check here for Level 2B release, permitting 
reproduction and dissemination in microfiche onl 


Documents will be processed as indicated provided reproduction quality permits. 

If permission to reproduce is granted, but no box is checked, documents will be processed at Level 1 . 



L of r © 



11/17/99 7:24 PM 




Reproduction Release file:///C|/My Documents/reprod.html 

« 



I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate 
this document as indicated above. Reproduction from the ERIC microfiche , or electronic media by persons other than ERIC 
employees and its system contractors requires permission from the copyright holder. Exception is made for non-profit 
reproduction by libraries and other service agencies to satisfy information needs of educators in response to discrete inquiries. 



Signature: j jPrinted Name/Position/Title: Walter F. Ryan, Assistant Professor 



Organization/ Address: Indiana University Southeast, 4201 GranL [Telephone^ 81 2-941-2539 ^ _ |Fax: 812-941-2667 

Line Road, New Albany, IN 471 50 j (E-mail Address : wryan@ius.edu ~~ ~~ ” jjDate: November 17, 1999 



HI. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): 

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, 
please provide the following information regarding the availability of the document (ERIC will not announce a document unless it 
is publicly available, and a dependable source can be specified Contributors should also be aware that ERIC selection criteria are 
significantly more stringent for documents that cannot be made available through EDRS ) 




IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER: 

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and 
address: 

| Name: 
j Address: 



V. WHERE TO SEND THIS FORM: 



J Send this form to the following ERIC Clearinghouse: 



However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document 
being contributed) to: 

ERIC Processing and Reference Facility 
1100 West Street, 2nd Floor 
Laurel, Maryland 20707-3598 
Telephone: 301-497-4080 
Toll Free: 800-799-3742 
FAX: 301-953-0263 



- EFF-088 (Rev. 9/97) 



e-mail: ericfac@inet.ed.gov 
WWW: http://ericfac.piccard.csc.com 



:of: o 




11/17/99 7:24 PM 



